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(57) Abstract: 

PURPOSE: To provide a vehicular obstruction detecting device capable of 
visualizing and displaying a detected obstruction on a screen. 
CONSTITUTION: This detecting device uses an array type sensor 1 formed 
out of a plurality of sensors having a small detection range and 
arranged in a row along a circular arc in such a state as adjacent to 
each other. Each sensor forming the array type sensor 1 is selected 
sequentially for detecting an obstruction. Also, a detected obstruction 



is visualized and displayed on the screen of a display section 6, on the 
basis of distance data collected with each sensor and detected sensor 
information in the sensor 1. In this case, the obstruction on the 
display screen is shown by three grades of color, depending on a 
detection distance. Also, a distance up to the nearest obstruction on 
the screen is numerically shown. Furthermore, a buzzer circuit 7 outputs 
an alarm sound synchronized with the image indication color of the 
nearest obstruction on the screen. 
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^ NOTICES ^ 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s) ] 

[Claim 1] In the crossing obstructing detector for cars which detects 



the obstruction near the car using reflection of a supersonic wave The 
detection sensor which comes to carry out contiguity arrangement of two 
or more sensors (Sn) with the small detection width of face which 
transmits and receives a supersonic wave, respectively at a single tier 
(l), The change means which changes two or more sensors (Sn) which 
constitute said detection sensor (1) (2), The driving means which drives 
the sensor (Sn) chosen by said change means (2) (3), An operation means 
to input the input signal of the sensor (Sn) driven by said driving 
means (3), and to calculate the distance data to an obstruction (4), A 
storage means to connect the result of an operation of said operation 
means (4) with the sensor (Sn) then driven, and to memorize it (5), The 
crossing obstructing detector for cars characterized by having a display 
means (6) to image the information about an obstruction based on the 
stored data of said storage means (5), and to display on a screen. 
[Claim 2] Two or more sensors (Sn) which constitute a detection sensor 
(1) are crossing obstructing detectors for cars according to claim 1 
characterized by carrying out contiguity arrangement on radii at a 
single tier. 

[Claim 3] A display means (6) is a crossing obstructing detector for 
cars according to claim 1 characterized by indicating the detected 
obstruction by classification by color on a screen according to 
detection distance. 

[Claim 4] A display means (6) is a crossing obstructing detector for 
cars according to claim 1 characterized by carrying out the digital 
readout of the detection distance of the obstruction which is in the 
screen top minimum distance at the time of measurement on a screen. 
[Claim 5] A display means (6) is a crossing obstructing detector for 
cars according to claim 1 characterized by carrying out the digital 
readout of the distance to the obstruction of arbitration with which it 
was specified on the screen at the time of a measurement halt on a 
screen. 

[Claim 6] The crossing obstructing detector for cars according to claim 
1 characterized by having an alarm means (7) to output an alarm tone 
according to the result of an operation of said operation means (4) 
furthermore. 

[Claim 7] A display means (6) is a crossing obstructing detector for 
cars according to claim 6 which indicates the detected obstruction by 
classification by color on a screen according to detection distance, and 
is characterized by an alarm means (7) outputting the alarm tone 
corresponding to the image display color of the obstruction in the 
screen top minimum distance. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the crossing 
obstructing detector for cars which detects the obstruction near the car 
using reflection of a supersonic wave. 
[0002] 

[Description of the Prior Art] An obstruction before and after being 
hard to check from a driver' s seat is detected as one of the techniques 
for raising the convenience of a car in recent years, and there is 
equipment about which an operator is told. This kind of equipment 
detects the obstruction near the car using a supersonic wave, laser, an 
electric wave, infrared radiation, etc. , and many attach an ultrasonic 
sensor in a bumper and are constituted. There is a corner sensor which 
detects the obstruction which mainly approached the front and rear, 
right and left corner of a car, a back sonar or path clearance sonar etc. 
which mainly detects the obstruction near the bumper in the crossing 
obstructing detector using such a supersonic wave. 
[0003] 

[Problem (s) to be Solved by the Invention] However, if it was in the 
above-mentioned conventional crossing obstructing detector, in many 
cases, it was main to have detected an obstruction by the sensor 
attached in the bumper, to have tried to tell an operator about a near 
distance with an obstruction with the indicating lamps (LED etc. ) 
corresponding to a buzzer or a sensor attaching position, a level meter 
(liquid crystal display), etc., and to only have told a sound or a sound 
about according to concomitant use with an indicating lamp etc. so to 
speak. Therefore, disagreeable ^^^^^^^^ deficient in the information of 



which it complains to the vision of operators, such as the direction of 
an obstruction, distance, and magnitude. 

[0004] This invention is made in view of the trouble of such a 
conventional technique, and aims at offering the crossing obstructing 
detector for cars which the detected obstruction is imaged and can be 
displayed on a screen. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the crossing obstructing detector for cars according to claim 1 
concerning this invention In the crossing obstructing detector for cars 
which detects the obstruction near the car using reflection of a 
supersonic wave The detection sensor which comes to carry out contiguity 
arrangement of two or more sensors with the small detection width of 
face which transmits and receives a supersonic wave, respectively at a 
single tier. The change means which changes two or more sensors which 
constitute said detection sensor, and the driving means which drives the 
sensor chosen by said change means. An operation means to input the 
input signal of the sensor driven by said driving means, and to 
calculate the distance data to an obstruction. It is characterized by 
having a storage means to connect the result of an operation of said 
operation means with the sensor then driven, and to memorize it, and a 
display means to image the information about an obstruction based on the 
stored data of said storage means, and to display on a screen. 
[0006] Moreover, two or more sensors by which the crossing obstructing 
detector for cars according to claim 2 constitutes a detection sensor in 
the crossing obstructing detector for cars of the claim 1 above- 
mentioned publication are characterized by carrying out contiguity 
arrangement on radii at a single tier. 

[0007] Moreover, the crossing obstructing detector for cars according to 
claim 3 is characterized by a display means indicating the detected 
obstruction by classification by color on a screen according to 
detection distance in the crossing obstructing detector for cars of the 
claim 1 above-mentioned publication. 

[0008] Furthermore, the crossing obstructing detector for cars according 
to claim 4 is characterized by a display means carrying out the digital 
readout of the detection distance of the obstruction which is in the 
screen top minimum distance at the time of measurement on a screen in 
the crossing obstructing detector for cars of the claim 1 above- 
mentioned publication. 

[0009] Moreover, the crossing obstructing detector for cars according to 
claim 5 is characterized by a display means carrying out the digital 



readout of the distance to the obstruction of arbitration with which it 
was specified on the screen at the time of a measurement halt on a 
screen in the crossing obstructing detector for cars of the claim 1 
above-mentioned publication. 

[OOlO] Moreover, the crossing obstructing detector for cars according to 
claim 6 is characterized by having an alarm means to output an alarm 
tone according to the result of an operation of said operation means 
further in the crossing obstructing detector for cars of the claim 1 
above-mentioned publication. 

[0011] Furthermore, the crossing obstructing detector for cars according 
to claim 7 indicates on a screen the obstruction with which the display 
means was detected by classification by color according to detection 
distance in the crossing obstructing detector for cars of the claim 6 
above-mentioned publication, and it is characterized by an alarm means 
outputting the alarm tone corresponding to the image display color of 
the obstruction in the screen top minimum distance. 
[0012] 

[Function] If it is in the crossing obstructing detector for cars 
according to claim 1 constituted as mentioned above, the sensor as which 
the sequential change and the driving means were chosen by the change 
means in two or more sensors by which a change means constitutes a 
detection sensor at the time of measurement is driven. Thereby, a sensor 
transmits a supersonic wave within small predetermined detection width 
of face, and receives the reflected wave which comes on the contrary in 
an obstruction. An operation means inputs the input signal of the sensor 
driven by the driving means, measures time difference, and calculates 
the distance data to an obstruction. The result of an operation 
(distance data) of this operation means connects with the sensor then 
driven, and is memorized by the storage means. By changing two or more 
sensors which constitute a detection sensor one by one, and making them 
drive altogether, the distance data for one screen which covers the 
predetermined detection range are acquired. Since a detection sensor 
carries out contiguity arrangement, the single tier constitutes two or 
more sensors with small detection width of face at this time, the 
correspondence relation of the one point (closest-approach point) and 
sensor on an obstruction front face becomes good and lateral resolution 
becomes good, the direction of an obstruction is detectable with a 
sufficient precision by relation with the detected sensor. A display 
means images the information (for example, the direction of an 
obstruction, distance, magnitude) about an obstruction based on the data 
(distance data and detection sensor information) memorized by the 



storage means, and displays it on a screen. That is, since the detected 
obstruction is imaged and it displays on a screen, it can complain of 
the situation of the obstruction near the car to people' s vision. 
[0013] Moreover, if it was in the crossing obstructing detector for cars 
according to claim 2, since contiguity arrangement of two or more 
sensors which constitute a detection sensor was carried out on radii at 
the single tier, the detectable range of an adjacent sensor comes to 
overlap to some extent, and especially the dead angle of a short 
distance is lost. Therefore, the detection area of an obstruction is 
expanded and accurate obstruction detection is attained. 
[0014] Moreover, if it is in the crossing obstructing detector for cars 
according to claim 3, since a display means indicates the detected 
obstruction by classification by color on a screen according to 
detection distance, an operator can glance at a near distance of even an 
obstruction and it can know him. 

[0015] Furthermore, if it is in the crossing obstructing detector for 
cars according to claim 4, since a display means carries out the digital 
readout of the detection distance of the obstruction which is in the 
screen top minimum distance at the time of measurement on a screen, an 
operator can know numerically the distance to the obstruction which is 
always most close to a car. 

[0016] Moreover, if it is in the crossing obstructing detector for cars 
according to claim 5, since a display means carries out the digital 
readout of the distance to the obstruction of arbitration with which it 
was specified on the screen at the time of a measurement halt on a 
screen, an operator can know freely the numeric value of the distance to 
the obstruction which he wants to know. 

[0017] Moreover, if it was in the crossing obstructing detector for cars 
according to claim 6, since an alarm means to output an alarm tone 
according to the result of an operation (distance data) of an operation 
means further in addition to the configuration of the claim 1 above- 
mentioned publication was established, an operator can know the 
contiguity situation of the detected obstruction not only to an image 
but to a sound. 

[0018] Furthermore, if it is in the crossing obstructing detector for 
cars according to claim 7, a display means indicates the detected 
obstruction by classification by color on a screen according to 
detection distance, and an alarm means outputs the alarm tone 
corresponding to the image display color of the obstruction in the 
screen top minimum distance. That is, since the detected obstruction is 
told to the sound which synchronized with classification by color and 



this of an image, an operator can know a near distance of even the 
obstruction which is most close to a car from both a color and a sound. 
[0019] 

[Example] Hereafter, the example of this invention is explained to a 
detail based on a drawing. Drawing 1 is the outline block diagram 
showing one example of the crossing obstructing detector for cars of 
this invention. The array form sensor 1 as a detection sensor which 
detects the obstruction near the car using reflection of a supersonic 
wave as this crossing obstructing detector is shown in drawing 1 , The 
electronic switch 2 as a change means which changes each sensor which 
constitutes the array form sensor 1 one by one. While controlling the 
transceiver circuit 3, and the electronic switch 2 and the transceiver 
circuit 3 as a driving means to which drive the sensor chosen by the 
electronic switch 2 and transmission of a supersonic wave and reception 
of a reflected wave are made to carry out Time amount until it sends a 
supersonic wave and receives a reflected wave is measured, and it has 
the control operation part 4 as an operation means to compute the 
distance to an obstruction by the predetermined formula. The control 
operation part 4 builds in the memory 5 as a storage means, and the 
distance data to the obstruction for which it asked are stored in memory 
(for example, together with the number of a sensor, or its attaching 
position) 5 in the sensor which detected it, and the form where relation 
was given. The display 6 as a display means to image the information 
about the obstruction detected by the array form sensor 1, and to 
display on a screen, and the buzzer circuit 7 as an alarm means to 
output the alarm tone according to the detection distance of an 
obstruction are connected to the control operation part 4, respectively. 
The display 6 is united with the actuation switch 8. In addition, 
although the transceiver circuit 3 is not illustrated, it has divided 
into the transmitting section and a receive section at least 
functionally. 

[0020] Drawing 2 is drawing showing an example of the array form sensor 
1, this drawing (A) is a top view and this drawing (B) is a front view. 
As shown in this drawing, the array form sensor 1 carries out contiguity 
arrangement of the sensor (n= 1, 2, — , 17) Sn of plurality (here 17 
pieces) at a single tier, and is constituted. Each sensor Sn It is 
desirable, is of the same kind, and has the same structure and 
directional characteristics. 

[0021] Drawing 3 is each sensor Sn which constitutes the array form 
sensor 1. It is an outline block diagram. As shown in this drawing, it 
is each sensor Sn. If alternating voltage is impressed, the supersonic 



wave of the frequency will be discharged, respectively, and the conical 
member 11 which restricts the angle of beam spread of the ultrasonic 
sensor 10 which will generate the alternating voltage of the frequency 
if a reflected wave is received, and the acoustic wave discharged from 
the ultrasonic sensor 10 to the small predetermined include angle theta 
(for example, about 8 degrees) is contained in a case 12, and it is 
constituted. 

[0022] each sensor Sn from — 1 on the obstruction front face where , as 
for having make small the angle of beam spread ( detection width of 
face ) of the supersonic wave discharge , the supersonic wave hit 
( closest approach point ) , and each sensor Sn it be for clarify 
correspondence relation and improve lateral resolution , and the 
direction of one point of the failure lifter detected by connect with 
the detected sensor Sn ( sensor appearance location ) can be know . It 
is each sensor Sn by making an angle of beam spread small, if it puts in 
another way. Since a detectable direction is limited, it is which sensor 
Sn. The direction of the detected point is detectable whether it was 
detected. Thus, each sensor Sn By making an angle of beam spread small 
and having enabled it to acquire the direction data of an obstruction, 
imaging of an obstruction which is later mentioned by doubling with the 
distance data to an obstruction becomes possible. In addition, sensor Sn 
It is Sensor Sn, in order to cover the predetermined detection range the 
more on the other hand although lateral resolution becomes good the more 
an angle of beam spread makes this small. The number is taken into 
consideration for the detection range of the precision required of 
imaging since the increment in a part must be carried out, or the array 
form sensor 1, magnitude, a manufacturing cost, etc. , and it is Sensor 
Sn. What is necessary is just to set up suitably conjointly with the 
number. 

[0023] Moreover, each sensor Sn which constitutes the array form sensor 
1 from this example As shown in drawing 2 (A), contiguity arrangement is 
carried out on radii at the single tier. This is each sensor Sn, as 
described above. Since the angle of beam spread is small, it is for 
losing especially the dead angle of a short distance, as the detectable 
range of an adjacent sensor is overlapped to some extent. Therefore, 
each sensor Sn What is necessary is just to decide at a suitable value 
that the dead angle of the curvature of the radii to arrange, i. e. , the 
knee condition of the array form sensor 1, is lost. That is, it sets in 
the array form sensor 1, and is each sensor Sn. An angle of beam spread 
and sensor Sn to be used The number and each sensor Sn What is necessary 
is just to set up the curvature of the radii to arrange suitably 



synthetically in consideration of the precision prescribe of imaging, 
the detection range of the array form sensor 1, etc. 

[0024] A display 6 takes out and images the information (distance data, 
direction data) about the obstruction detected by the array form sensor 
1 from the memory 5 in the control operation part 4 as mentioned above, 
and has the function displayed on a screen. Drawing 4 is drawing showing 
an example of the screen display. Various kinds of displays are 
displayed in the graphic area 13 of a screen. The image display area 14 
which images and displays the detected obstruction is established in the 
center section in this graphic area 13, and the bumper 15 is always 
displayed on that upper part, the image display area 14 — the detection 
range of the array form sensor 1 — correspondence (or less than [ it ]) 
— carrying out — **** — a distance (here 30cm, 50cm, 100cm, 150cm, 
200cm) predetermined from a bumper 15 — scale scale mark LI -L5 which 
shows that it is separated right and left of a car — center line L6 for 
distinguishing easily which it is It is always displayed, respectively. 
Preferably, it is scale scale mark LI -L5. Center line L6 It is 
displayed thinly, and it is displayed even if it laps with an image. 
Furthermore, the lateral scale 16 is always displayed on the lower part 
of the image display area 14. The image display area 14, a bumper 15, 
and a scale 16 are the same scales altogether, and may have come to 
reflect correctly the actual location situation of an obstruction over a 
car (bumper). About the method of presentation of the obstruction in the 
image display area 14, it mentions later. 

[0025] Moreover, in this example, the touch-sensitive actuation switches 
17-21 are formed in the lower part in the graphic area 13. A switch 18 
is for making measurement halt, a switch 17 is for making measurement 
start, and switches 20 and 21 are [ a switch 19 is for canceling a 
series of measurement programs and making an early standby condition 
reset, and ] for moving the marker line mentioned later to right and 
left. If a switch 17 is turned on, measurement by the array form sensor 
1 will be started, and the annunciator 22 ^^under measurement^'' is turned 
on. [ which was established in the up left-hand side in the graphic area 
13 ] Moreover, if a switch 18 is turned on, measurement by the array 
form sensor 1 will halt, and while the annunciator 23 ^^under halt'' is 
turned on, the image in the image display area 14 turns into a static 
image. [ which was similarly established in the up left-hand side in the 
graphic area 13 ] 

[0026] Moreover, the distance display 24 which displays the numeric 
value of the distance to the detected obstruction is formed in the 
center-section left-hand side in the graphic area 13. The marker line 



mentioned later is set to the obstruction as which distance is displayed 
on the distance display 24. In addition, in this example, detection 
distance is displayed on the distance display 24 per 1cm. 
[0027] It sets to drawing 4 and they are Dl in the image display area 14 
- D3. The image of the detected obstruction is shown. According to the 
value of the detection distance, the obstruction image displayed in the 
image display area 14 is classified by color roughly, and is displayed. 
In this example, it is classified by the three-stage by color according 
to the distance to an obstruction. That is, when the distance to an 
obstruction is 30-50cm, it is displayed in red (smeared away), it is 
displayed in yellow at the time of 51-150cm (smeared away), and it is 
green at the time of 151-200cm, and it is displayed (refer to drawing 
5 ). (smeared away) For example, obstruction image Dl Since it is while 
the distance to an obstruction is 30-50cm, it is displayed in red, and 
it is the obstruction image D2. Since it is while the distance to an 
obstruction is 51-150cm, it is displayed in yellow, and it is the 
obstruction image D3. Since it is while the distance to an obstruction 
is 151-200cm, it is green and is displayed. In addition, the appearance 
of an actual obstruction is dotted-line El -E3. It is what was enclosed 
and is not displayed on a screen. 

[0028] Although a display 6 takes out the information (distance data, 
direction data) about the obstruction detected by the array form sensor 
1 from the memory 5 in the control operation part 4 and an obstruction 
is imaged, an example of the approach is as follows. Each sensor Sn 
which constitutes the array form sensor 1 in memory 5 as described above 
The distance data to the obstruction which was detected and was computed 
by the control operation part 4 are the sensor Sn at that time as 
direction data. It is connected with positional information (a number, 
attaching position, etc. ) (as described above, since the angle of beam 
spread is small, as for Sensor Sn, the location and the detection 
direction of Sensor Sn correspond), and is stored, then, each sensor Sn 
which constitutes the array form sensor 1 as shown in drawing 6 every — 
The sensor Sn It is on a corresponding direction and is the sensor Sn. 
Point Pn equivalent to the detected distance data It plots on a screen. 
In the place where the epilogue and the point were disrupted in a 
straight line in the adjoining sensor Sn Corresponding each point Pn 
(that is,) with no detection of an obstruction — sensor Sn-2 
corresponding to the point of the both ends, and Sn+2 the direction to 
specify — parallel — a distant place — going — the 200cm scale scale 
mark L5 up to — a straight line is drawn and the surrounded field is 
formed. This surrounded field is displayed in the image display area 14 



as an obstruction image (for example, Dl in drawing 4 - D3). In addition, 
the main reasons for having made the obstruction image into the field 
surrounded in this way are for classifying by color and painting out an 
obstruction image, as described above. 

[0029] As the method of presentation of an obstruction image, they are a 
display on real time, and the sensor Sn in the array form sensor 1. 
After a drive takes a round, there is a display, and either is 
sufficient and you may make it change freely. In a display on real time, 
it is each sensor Sn. Whenever an obstruction is detected, the data is 
read in memory 5, and it is Point Pn. What is necessary is to plot, and 
just to draw the line of both sides, when a point goes out. Moreover, 
sensor Sn in the array form sensor 1 In the display after a drive takes 
a round, they are all the sensors Sn in the array form sensor 1. What is 
necessary is to read in memory 5 the data for one screen which it is as 
a result of [ the ] detection, and just to image them by the above- 
mentioned approach, after driving briefly. 

[0030] Moreover, in this example, the marker line M is drawn by the 
obstruction image by which it is indicated by distance at the distance 
display 24. this marker line M — for example, the direction which the 
sensor which corresponds from the closest-approach point (point of min 
[ distance / detection ]) of that obstruction image specifies — 
parallel — the 200cm scale scale mark L5 up to — it is set up by 
drawing a straight line. 

[0031] The two modes are set to the approach of the distance display by 
the marker line M. That is, when a switch 17 is turned on and 
measurement by the array form sensor 1 is started, the annunciator 22 
'^under measurement^^ is turned on as mentioned above, and also the marker 
line M is automatically set as the image of the obstruction in the 
screen top minimum distance, and the digital readout of the distance of 
the closest-approach point of the obstruction specified by the marker 
line M is carried out to the distance display 24 (refer to drawing 4 ). 
That is, the distance to the obstruction which is always in the screen 
top minimum distance is displayed during measurement. 

[0032] Moreover, when a switch 18 is turned on and measurement is halted, 
the annunciator 23 ^''under halt^^ is turned on as mentioned above, and the 
image in the image display area 14 turns into a static image. At this 
time, by operating switches 20 and 21 and moving the marker line M to 
right and left, it can set up on the obstruction image of a request of 
the marker line M of static-image top arbitration, and the digital 
readout of the distance (distance in a closest-approach point) to that 
obstruction is carried out to the distance display 24. That is, the 



distance to an obstruction to know during a measurement halt can be 
displayed alternatively. It is convenient to carry out the once stop of 
this mode, and see the situation of a surrounding obstruction. 
[0033] The buzzer circuit 7 is a circuit which outputs the alarm tone 
according to the detection distance of an obstruction, and it consists 
of this examples so that the alarm tone which synchronized with the 
classification-by-color display of the above-mentioned obstruction image 
may be emitted. For example, as shown in drawing 5 , when detection 
distance is 30-50cm, it synchronizes with a red display and is 5kHz. 
When it is 51-150cm, an alarm tone is outputted, and it synchronizes 
with a yellow display, and is 2. 5kHz. An alarm tone is outputted, and an 
alarm tone is not outputted, although it is indicated by green when it 
is 151-200cm. Moreover, an alarm tone is outputted about the obstruction 
image with which the marker line M was set up corresponding to the 
distance currently displayed on the distance display 24 that is, . 
[0034] Next, actuation of the crossing obstructing detector for cars 
constituted as mentioned above is explained with reference to the flow 
chart of drawing 7 and drawing 8 . Drawing 7 is a flow chart which shows 
the actuation at the time of measurement. Here, it is the sensor Sn in 
the array form sensor 1 as the method of presentation of an obstruction 
image. The case where it displays after a drive takes a round is taken 
for the example. 

[0035] If a power source is switched on and a program starts, the 
control operation part 4 is the sensor Sn in the array form sensor 1. It 
judges whether the value of the parameter n which counts sequence was 
reset to 1 (step SI), for example, the measurement initiation switch 17 
of a display 7 was turned on, and the measurement initiation command was 
inputted into the control operation part 4 (step S2). If the measurement 
initiation command is not inputted as a result of this decision, it will 
be in a standby condition, and if inputted, it will progress to the 
following step S3, after making a display 6 turn on the annunciator 22 
^''under measurement. 

[0036] At step S3, the control operation part 5 outputs a transmitting 
command to the transmitting section of the transceiver circuit 3 while 
outputting a sensor change command to an electronic switch 2. The 
electronic switch 2 which inputted the sensor change command is Sensor 
Sn. Sensor Sn corresponding to [ change and ] the current value of 
Parameter n Choosing, the transmitting section of the transceiver 
circuit 3 which inputted the transmitting command impresses 
predetermined alternating voltage to the sensor Sn chosen by the 
electronic switch 2, drives this, and makes a supersonic wave transmit. 



sensor Sn from — the same sensor Sn as it having transmitted as for 
which that reflect the transmitted supersonic wave in an obstruction and 
the reflected wave is chosen by the electronic switch 2 It is received. 
After this input signal is amplified in the receive section of the 
transceiver circuit 3, ^^^^ of a transmission wave is cut and only that 
input signal is detected. The signal of the purport that the input 
signal was detected is inputted into the control operation part 4. 
[0037] When the input signal of a reflected wave is detected, the 
control operation part 4 Time amount until it sends a supersonic wave 
and receives a reflected wave is measured. More specifically Counting of 
the time difference after outputting a transmitting command to the 
transceiver circuit 3 until it inputs the detecting signal from the 
transceiver circuit 3 is carried out. The distance to an obstruction is 
computed by the predetermined formula (step S4), a result is memorized 
in the form where the sensor and relation at that time were given, in 
the internal (for example, together with the number n of a sensor) 
memory 5 (step S5), and it progresses to the following step S6. In 
addition, after transmitting a supersonic wave, when not receiving a 
reflected wave between predetermined time (for example, sufficient time 
amount for a supersonic wave to go and come back to effective detection 
distance), it waits for said passage of time, and progresses to step S6 
immediately. 

[0038] At step S6, it judges whether the value of Parameter n is beyond 
the predetermined value N (in the total of the sensor which constitutes 
the array form sensor 1, it is N= 17 here). If it is n<N as a result of 
this decision, only 1 will increment the value of Parameter n (step S7), 
and it will return to step S3. That is, each sensor Sn which constitutes 
the array form sensor 1 by the electronic switch 2 An obstruction is 
detected with a sequential change until it takes a round, and the 
distance data for one screen are memorized in memory 5. 
[0039] If it is n>=N as a result of decision of step S6, it is the 
sensor Sn in the array form sensor 1. A drive judges it as what has 
taken a round. A display 6 With imaging display software which reads the 
data for one screen (distance data and detection sensor information) in 
the memory 5 in the control operation part 4, and is programmed 
beforehand and which was described above Imaging processing of the 
detected obstruction is performed, and the image of the detected 
obstruction is classified by color and displayed on a screen according 
to detection distance. At this time, on the image of the obstruction in 
the screen top minimum distance, the marker line M is set up 
automatically, and the digital readout of the distance to that 



obstruction is carried out to the distance display 24 per 1cm (step S8). 
(refer to drawing 4 ) Moreover, the buzzer circuit 7 outputs the alarm 
tone which synchronized with the classification-by-color display of an 
obstruction image (step (refer to drawing 5 ) S9). And unless the 
measurement end switch 19 of a display 6 is turned on, for example and 
the measurement termination command is inputted into the control 
operation part 4 (step SIO), it returns to step SI and a series of above 
actuation is repeated. 

[0040] If the measurement safety switch 18 of a display 6 is turned on 
during measurement, i. e. , activation of processing of drawing 7 , 
processing of drawing 7 will be interrupted temporarily, and interrupt 
processing shown in drawing 8 is performed. That is, a display 6 makes 
the image in the image display area 14 stand it still, if the 
measurement safety switch 18 is turned on and a measurement stop signal 
is inputted into a display 6 (step S20) while making the annunciator 23 
'''under halt'' turn on (step S21). When switches 20 and 21 are operated by 
the operator etc. and the marker line M is set up on the obstruction 
image of a request of static-image top arbitration at this time (step 

522) , a display 6 The distance data to the obstruction specified by the 
marker line M are read in the memory 5 in the control operation part 4. 
Carrying out the digital readout of the distance (distance in a closest- 
approach point) to the obstruction to the distance display 24, (step 

523) the buzzer circuit 7 outputs the alarm tone which synchronized with 
the classification-by-color display of the obstruction image (step S24). 
And if it judges whether the measurement initiation switch 17 is turned 
on (step S26) and the measurement initiation switch 17 is not turned on 
as a result of this decision unless the measurement end switch 19 is 
turned on (step S25), it returns to step S22 and this interrupt 
processing is continued, but if turned on, interrupt processing will be 
ended and activation will be resumed from the place which interrupted 
processing of drawing 7 . 

[0041] Therefore, while indicating the obstruction which imaged all the 
obstructions that detected the obstruction and were detected and imaged 
by classification by color according to detection distance by the array 
form sensor 1 according to this example The digital readout of the 
distance to the obstruction in the screen top minimum distance is 
carried out, and since it was made to output the alarm tone which 
synchronized with the foreground color of the obstruction in the minimum 
distance further, approach of an obstruction can be told using the 
information of which it complains to the vision of an image and a 
numeric value besides a sound. Therefore, since an operator can know 



concretely the situation (a direction, distance, magnitude) of the 
obstruction near the car by image information, convenience improves 
sharply. 

[0042] Moreover, in this example, since an image is made to stand it 
still and it enabled it to carry out the digital readout of the distance 
to the obstruction of screen top arbitration, the operator is very 
convenient to display the distance to an obstruction to know freely, 
carry out an once stop, and see the situation of a surrounding 
obstruction. 

[0043] In addition, although a screen display as shown in drawing 4 is 
adopted in this example, of course, it is not limited to this. For 
example, the layout of a screen display may not be limited to this, and 
it is not necessary to form various kinds of actuation switches 17-21 in 
a display 6 and one and, and you may not be touch-sensitiveness. 
[0044] Moreover, although the relation between detection distance, an 
image display color, and an alarm tone is as being shown in drawing 5 in 
this example, of course, it is not limited to this. For example, 
classification by color may not be a three-stage, and division of 
distance, selection of a foreground color, selection of an alarm tone, 
etc. are not limited above. 
[0045] 

[Effect of the Invention] Since according to the crossing obstructing 
detector for cars according to claim 1 by this invention the detected 
obstruction is imaged and it displays on a screen as stated above, it 
can complain of the situation of the obstruction near the car to 
people' s vision. 

[0046] Moreover, according to the crossing obstructing detector for cars 
according to claim 2, since especially the dead angle of a short 
distance is lost, the detection area of an obstruction is expanded and 
accurate obstruction detection is attained. 

[0047] Moreover, since a classification-by-color indication of the 
detected obstruction is given on a screen according to detection 
distance according to the crossing obstructing detector for cars 
according to claim 3, an operator can glance at it and know a near 
distance of even an obstruction. 

[0048] Furthermore, since the digital readout of the detection distance 
of the obstruction which is in the screen top minimum distance at the 
time of measurement is carried out on a screen according to the crossing 
obstructing detector for cars according to claim 4, an operator can know 
numerically the distance to the obstruction which is always most close 
to a car. 



[0049] Moreover, since the digital readout of the distance to the 
obstruction of arbitration with which it was specified on the screen at 
the time of a measurement halt is carried out on a screen according to 
the crossing obstructing detector for cars according to claim 5, an 
operator can know freely the numeric value of the distance to the 
obstruction which he wants to know. 

[0050] Moreover, since the alarm tone according to the distance to the 
detected obstruction is outputted according to the crossing obstructing 
detector for cars according to claim 6, an operator can know the 
contiguity situation of the detected obstruction not only to an image 
but to a sound. 

[0051] Furthermore, since the detected obstruction is told to the sound 
which synchronized with classification by color and this of an image 
according to the crossing obstructing detector for cars according to 
claim 7, an operator can know a near distance of even the obstruction 
which is most close to a car from both a color and a sound. 
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[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram showing one example of the 
crossing obstructing detector for cars of this invention 
[Drawing 2] Drawing showing an example of an array form sensor 
[Drawing 3] The outline block diagram of each sensor which constitutes 
an array form sensor 

[Drawing 4] Drawing showing an example of a screen display 

[Drawing 5] The graph showing the relation between detection distance, 

an image display color, and an alarm tone 

[Drawing 6] Drawing with which explanation of imaging processing of an 



obstruction is presented 

[Drawing 7] The flow chart which shows the actuation at the time of 
measurement 

[Drawing 8] The flow chart of interrupt processing at the time of a 
measurement halt 
[Description of Notations] 

1 — Array form sensor (detection sensor) 

2 — Electronic switch (change means) 

3 — Transceiver circuit (driving means) 

4 — Control operation part (operation means) 

5 — Memory (storage means) 

6 — Display (display means) 

7 — Buzzer circuit (alarm means) 
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